The Figueira Branca Suite is a layered mafic-ultramafic complex in the Jauru Terrane, southwest Amazon Craton. New lithological, geochemical, gamma-ray and potential field data, integrated with geological, isotope and paleomagnetic data are used to characterize this pulse of Mesoproterozoic extension-related magmatism. The Figueira Branca Suite formed through juvenile magma emplacement into the crust at 1425 Ma, coeval with the later stages of the Santa Helena Orogen. Gabbros and peridotite-gabbros display increasing enrichment of LREE, interpreted as evidence of progressive fractionation of the magma. Magnetic and gamma-ray data delimit the extent of magmatism within the suite to four bodies to the north of Indiavaí city. Modelling gravity and magnetic field data indicate that the anomalous sources are close to the surface or outcropping. These intrusions trend northwest over 8 km, with significant remanent magnetization that is consistent with published direction obtained through paleomagnetic data. The emplacement, mineralogy and geochemical signature point towards a back-arc extension tectonic framework in the later stages of the Santa Helena Orogen.
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A C C E P T E D M A N U S C R I P T
4 black boxes indicate the bodies near the city of Indiavaí (I) and Cachoeirinha (C) (Bettencourt et al., 2010) , and the Morro do Leme and Morro do Sem-Boné mafic-ultramafic suites (M). Cordani et al. (2010) use regional geochronological and tectonic patterns to propose that the development of the southwest Amazon Craton occurred within a series of accretionary orogens. This regime was responsible for the production of numerous magmatic arcs and related magmatism until the late Mesoproterozoic (Teixeira et al., 2016) . The Alto Jauru
Geologic and Tectonic Framework
Group and the Alto Guaporé Metamorphic Complex (Fig. 1b) compose the Jauru Terrane,
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5 Rio Negro-Juruena Province Souza et al., 2009 ). The Alto Jauru Group (1760 to 1720 Ma) (Monteiro et al., 1986; (Bettencourt et al., 2010) comprises gneiss, migmatites and three meta-volcanosedimentary sequences: Cabaçal, Araputanga and Jauru.
The Alto Guaporé Metamorphic Complex (1790 to 1740 Ma) (Menezes, 1993 ) is characterized by granodioritic to tonalitic orthogneiss intruded into supracrustal volcanosedimentary sequences, with all metamorphosed to greenschist or amphibolite facies (Bettencourt et al., 2010) .
During the evolution of the Rondonian-San Ignácio Province, the Jauru Terrane underwent compressional deformation related to ocean closure, marked by the Guaporé suture and collision of the Paraguá terrane (Rizzotto et al., 2013) (Fig. 01 ). Subduction associated with ocean closure resulted in magmatic activity preserved in the Cachoeirinha (1587 to 1522 Ma) and Santa Helena (1485 to 1425 Ma) orogens (Geraldes et al., 2001 ) and was intruded into the Alto Jauru Group.
The Cachoeirinha orogen consists of the Alvorada (1.53 to 1.44 Ga) and Santa Cruz (1.56 to 1.52 Ga) intrusive suites. These suites are represented by granite, tonalite, granodiorite and gneissic migmatite (Geraldes et al., 2001) , and show an Andean-type arc signature with εNd(t) values varying from -1.3 to +2.0 and T DM ages of 1.9 to 1.7 Ga (Bettencourt et al., 2010; Geraldes et al., 2001) . The Santa Helena orogen comprises the Santa Helena (1.44 to 1.42 Ga), the Pindaituba (1.46 to 1.42 Ga) and the Água Clara (1.44 to 1.42 Ga) intrusive suites (Ruiz, 2005) . The intrusive suites of the Santa Helena Orogen consist of monzonites, granodiorites and tonalites in an oceanic-continental arc setting evidenced by εNd(t) values varying from +1.0 to +4.0 and T DM ages of 1.8 to 1.5 Ga (Geraldes et al., 2001; Ruiz, 2005) .
The Figueira Branca Suite is a layered mafic-ultramafic complex composed from bottom to top of dunite, pyroxenite, gabbro-norite, anorthosite, thin layers of troctolite, and olivine-
gabbro (Teixeira et al., 2011) . The Indiavaí gabbro from the suite yielded a U-Pb SHRIMP zircon age of 1425 ± 8 Ma (Fig. 1b , box I), and a second intrusion near Cachoeirinha city (Fig. 1b , box C) was dated at 1541 ± 23 Ma (Teixeira et al., 2011) . Ar-Ar dating of biotites yielded plateau ages of 1275 ± 4 Ma and 1268 ± 4 Ma for the Indiavaí gabbro, which were evaluated as minimum ages for regional cooling. εNd(1.42 Ga) values vary from +3.0 to +4.7, and εSr(1.42 Ga) values from -39.1 to -8.1 indicating a predominantly juvenile source (Fig. 2) . The crystallization age of the Indiavaí gabbro is coeval with the later stages of evolution of the Santa Helena Orogen (Fig. 1b) (Tassinari et al., 2000) . Our study is focused on the geological, geophysical, isotope and geochemical character of four northwest aligned intrusions of the Figueira Branca Suite between the towns of Indiavaí and Lucialva (Fig. 3 ). This data set provided a basis for evaluating other bodies with similar features usually associated with this suite (Fig. 1) . By associating different bodies of similar geophysical signature with the Figueira Branca Suite, we were able to estimate the extent of
the magmatism that generated the suite during the Mesoproterozoic and its role for the tectonic framework of the area. (Nunes, 2000a; Saes et al., 1984; Teixeira et al., 2011) . Bettencourt et al. (2010) suggested rocks of the Figueira Branca Suite mafic-ultramafic suite extend north of the Santa Helena batholith. In more detailed studies, Ruiz (2005) , Corrêa da Costa et al. (2009) and Girardi et al. (2012) associate the mafic-ultramafic plutons to the north of the Santa Helena batholith to the Córrego Dourado Suite (Fig. 1 ). This suite is made of foliated metagabbro, metatroctolite, tremolite, pyroxenite and serpentinite (Corrêa da Costa et al., 2009; Ruiz, 2005) . Although there is no direct dating of the Córrego Dourado
Suite, Ruiz (2005) associate the rock type and deformation of this suite to the 1439 ± 4 Ma Salto do Céu gabbroic sill (Teixeira et al., 2016) .
Northwest of the Jauru Terrane, a set of mafic-ultramafic intrusions crops out in the Alto Guaporé Metamorphic Complex. (Nunes, 2000b ) associated these bodies, the Morro do Leme and the Morro do Sem-Boné suites, to the Cacoal Suite (not mapped in Fig. 01 , more outcrops are found to the north of Fig. 1 ). These suites are basic-ultrabasic intrusions, made up of dunites and peridotites of 1349 ± 14 Ma (Rb-Sr, whole rock) (Quadros and Rizzotto, 2007) .
Data
In 2006 195 ground gravity stations were installed in the region where the suite is emplaced. 50
samples of different rock types were collected for petrophysical and geochemical measurements. Density data were collected by the "Archimedes method" with distilled water and a high-precision analytic balance, whereas magnetic susceptibility measures were taken using a Kappameter KT-9 magnetic susceptibility meter. Thin sections were prepared and analysed to select samples for geochemical measurements and for constraining the geophysical models. 30 samples were selected for whole-rock major elements analyses through XRF, from which 20 were designed for trace and rare-earth elements analyses by ICP-MS, containing specimens of the Figueira Branca Suite, Alto Jauru Group and adjacent granitic suites.
The selected samples were powdered and homogenized as bulk material. The XRF analyses were made in a Philips PW2400 XRF instrument at the Geoanalítica laboratory of the Instituto de Geociências of the Universidade de São Paulo, Brazil. The trace and REE analyses were made at the Laboratório de Geoquímica Analítica of the Universidade Estadual de Campinas, Brazil. The samples were digested in Parr-type bombs with HF and HNO3 mix.
All solutions were prepared with ultra-pure water through the Milli-Q system. The HNO3 was purified by sub-ebulition. The containers used on the dilutions were previously cleaned with HNO3 (5%) and washed with ultra-pure water. The trace elements measurements used an ICP-MS XseriesII (Thermo) equipped with CCT (Collision Cell Technology). The calibration of the equipment was made using multielementary solutions gravity-prepared by monoelementary standard solutions of 100 mg/L (AccuStandards). The detection limit (DL = x + 3σ) was determined as the average (x) plus three standard deviations (σ) of ten
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10 measurements of the laboratory blanks and the instrument background. The quality control used the reference materials BRP-1 (basalt) and GS-N (granite) from the Laboratório de Geoquímica Analítica. The results and their respective uncertainties for the eleven samples from the Figueira Branca Suite rocks are available in Table 1 . 
Results & Discussion

Typical Magnetic Field Signature and Bodies Associated with the Suite
Initial data analysis used magnetic field method and the gamma-ray spectrometry to establish the geophysical signature of the Figueira Branca Suite and delineate analogue anomalies within the Jauru Terrane. The "Projeto 1080 -Área 2 Mato Grosso" provided a regional data set of magnetization contrasts and gamma-ray emissions (Fig. 4) . The four recognized bodies of the Figueira Branca Suite display significant contrasts of magnetization with their respective host-rocks, generating magnetic anomalies in the total magnetic field map (Fig.   4a ). The intrusions were named, from the south to north, Indiavaí, Azteca, Figueira Branca and Jauru. These anomalies show a specific pattern with negative values to the north and positive to the south, indicating the presence of a significant remanent magnetization in their sources. The gamma-ray emission for the areas of the four bodies indicated discrete low counts (dark to black areas in Fig. 4b ), typically associated with mafic rocks (Dickson and Scott, 1997) . The Indiavaí and Azteca bodies show the general low counts pattern, but have higher concentrations of eTh and eU than their northern counterparts. The higher concentration of both elements produces a cyan coloration in the area of the bodies.
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A group of small occurrences associated to the Figueira Branca Suite is found to the east of the Figueira Branca anomaly and to the north of Azteca (Fig. 4a) . This anomaly shows a low trend of gamma-ray counts (Fig. 4b) as expected for mafic rocks, however the magnetic signature differs grandly from the other anomalies linked with the suite. were inclination of 56º and declination of 213º, with an α95º of 5º after 386 iterations. Figure   5a shows the RTP field of the Jauru Terrane with the targets found with the analogue characteristics of gamma-ray emission and/or magnetization. In order to define the lateral limits of the bodies and evaluate qualitatively the MaxiMin results, we used the 3-D Amplitude of the Analytic Signal ( Fig. 5b and d ) (Roest et al., 1992) . M A N U S C R I P T 14 In the northwest of the Jauru Terrane, a set of other gamma-ray and/or magnetic anomalies presented similar geophysical signature inside the Jauru Terrane. The only two anomalies in the northwest that were properly reduced to the pole were spatially associated with the Morro do Leme and the Morro do Sem-Boné complexes (Fig. 1, 5b and c). These intrusive complexes are associated to Cacoal basic-ultrabasic intrusive suite and hosted by the Alto Guaporé Belt (Nunes, 2000b) . The RTP of both complexes present similar shapes, indicating analogue direction of total magnetization. Louro et al. (2014) suggest a remanent magnetization with inclination of 41.8º and declination of 193º for the Morro do Leme.
Therefore, in the absence of analogue geophysical signatures unrelated with known suites in
the Jauru Terrane, we focused on characterizing the Figueira Branca Suite using the only the four recognized bodies that maintained the same signature on different and independent geological and geophysical data.
Gravity Field
The gravity field of the region showed three of the four gravity anomalies (Fig. 6 ). The
Figueira Branca anomaly could not be properly surveyed due to flooding over the northern part of the body due to construction of a dam. The irregular distribution of gravity stations allied with a regional trend of the gravity field requiring regional-residual separation. We isolated the gravity anomaly signatures using a high-pass filter to remove wavelengths larger than 24400 Km. The cut-off wavelength was defined based on the first inclination change of the energy spectrum. The anomalies showed good spatial correlation with the magnetic field data and their maximum amplitudes varied from 1.6 (in the Figueira Branca magnetic anomaly area) to 7.6 mGal. 
Mineralogy and Geochemical Signature
Mineralogy of the Indiavaí, Azteca and Jauru bodies is dominated by plagioclase (ca. 60% to 70%) with fractured and serpentinized olivine (ca. 20% to 25%) and intergrown pyroxene (ca. 10% to 15%) (Fig. 7a, 7b and 7c) . The Figueira Branca intrusion shows variable grain size with parts relatively fined grained and displaying significant serpentinization and weathering ( Fig. 7d) , whereas other sections are coarse grained and contain a higher Geochemical data were collected on 11 samples (Table 1) . On a TAS (SiO2 vs. NaO2 + K2O) plot ( Fig. 8a) (Middlemost, 1994) , these samples were located inside the gabbro field, with
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18 the exception of two out of three olivine-rich samples from the Figueira Branca intrusion (FIG01 and FIG02) that showed significantly lower values of SiO2 and Na2O+K2O and were located in the peridotite-gabbro field (Fig. 8a) .
The REE normalized to chondrites (Mcdonough and Sun, 1995) shows the increase in the slopes among the intrusions, from lower to higher: Indiavaí, Figueira Branca, Azteca and Jauru (Fig. 8b) . The increase in the slopes indicate the evolution of the magma of the Figueira Branca Suite, with the Jauru body representing the most, and the Indiavaí intrusion the least, evolved. The majority of the samples display Eu anomalies consistent with the presence of plagioclase (Fig. 7) .
19 Fig. 8 -(a) TAS (SiO2 vs. NaO2 + K2O) plot (Middlemost, 1994) , (b) REE normalized to the chondrite values (Mcdonough and Sun, 1995) and trace elements normalized to Primitive Mantle (Sun and McDonough, 1989) of the Figueira Branca Suite.
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According with Zheng (2012) , Pb and Sr positive anomalies on a Primitive Mantle normalized spidergram (Sun and McDonough, 1989 ) are associated to metasomatism in subduction zones before the melting of the parental magma (Fig 8c) . Two types of metasomatized media are possible in these zones: a media characterized by slab-derived fluids and one by hydrous melt. The first has high capacity to transport water-soluble elements, but not water-insoluble. Hydrous melts, however, can transport both water-soluble and insoluble elements. Rb/Y, Nb/Y, Nb/Zr and Th/Zr ratios can be used as proxies to suggest the type of metasomatized media (Kepezhinskas et al., 1997 Fig. 9a and 9b) , indicating a hydrous melt predominance in the parental magma.
The samples of the Figueira Branca intrusion showed significantly different Th/Zr and Nb/Zr ratios than the remaining samples from the suite. This behaviour follows the contrast observed on the mineralogy (Fig. 7c ) and REE slopes (Fig. 8b ) of these samples.
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21 Pronounced Zr and Hf negative anomalies for the Figueira Branca Suite samples (Fig.   8c ) is indicative of a supra-subduction setting (Wang et al., 2013) and consistent with the Rb/Y, Nb/Y, Nb/Zr and Th/Zr ratios ( Fig. 9a and b) . The samples show Ti/V ratios (10>Ti/V>30) (Fig. 9c ) related with MORB and Back-Arc Basin Basalts (BABB) (Shervais, 1982) , whereas in the ternary Ti-Sm-V diagram (Vermeesch, 2006) (Fig. 9d) , they fall in the transitional field between MORB and IAB. Vermeesch (2006) explains that the multiplying
22 factors in the Ti-V and Ti-Sm-V diagrams are used because geochemical data is expressed as parts of a whole, so the concentration of some elements are not entirely independent to vary without interfering in the concentration of others in the same system.
The Figueira Branca Suite lies to the east of the Santa Helena orogen and to the west of the Água Clara orogen (Fig. 1) , two structures originated by the subduction of oceanic crust to the west of the Santa Helena orogen. These features, along with the ε Nd (1.42 Ma) vs.
ε Sr (1.42 Ga) signature (Fig. 3) , suggest that the Figueira Branca parental magma, originally depleted, metasomatized during and/or after the subduction of the same ocean crust that resulted in the Santa Helena and Água Clara orogens. Furthermore, the location of the suite between orogens and the parallel alignment of the geophysical anomalies with the extinct subduction zone, in an extensive environment (Teixeira et al., 2011) , suggests a tectonic framework of back-arc magmatism.
Magnetic and Gravity Modelling
Density and magnetic susceptibility were measured on samples of the Figueira Branca Suite and adjacent rocks (Table 2) . These values, along with the total field direction estimated by the MaxiMin technique (inclination 56º and declination of 213º), were used as constraints to develop magnetic and gravity models for the four anomalies of the Figueira Branca Suite. We adapted the methodology of staged inversion of Foss (2006) for the available dataset. First, we created outcropping block models with lateral limits based on the amplitude of the analytic signal over the magnetic field data. To each of these models were attributed the total magnetization direction, the average magnetic susceptibility and density (Table 2 ). The
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23 ambient magnetic field was defined by the IGRF by the time of the survey (inclination -11.6°, declination 234.9°, and intensity 23749 nT). The significantly smaller number and mostly irregularly distributed gravity data, was modelled as a secondary parameter which we allowed larger root mean square (RMS) errors (less than 20%) than to the magnetic field (less than 10%). The staged inversion varied the following parameters at each stage: (1) the amplitude of the total magnetization, and depth extent of the block model; (2) the amplitude of the total magnetization, depth extent and horizontal position; (3) the amplitude of the total magnetization, depth extent, horizontal position and vertices movements in north-south direction; (4) the parameters of the previous stage plus the vertices movements in east-west direction; and (5) all the previous parameters plus the magnetic susceptibility. By the end of the first staged inversion, the body was subdivided in 500 m north-south oriented polygonal prisms centred over the surveyed flight lines and the process was reinitiated to optimize the results, with two differences: instead varying the depth extent in all stages, the vertices were allowed to vary their positions on vertical direction, and the stage (4) 
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The models achieved low RMS errors both for the magnetic and gravity data ( Table 2 ). The maps comparing the observed, modelled and residual fields are shown in Figure 10 . The modelled Azteca magnetic anomaly (Fig. 10b) showed higher amplitudes in the south of the map unrelated to any model. We attributed the higher amplitude to border effects due to interpolation of the modelled data. The observed Bouguer anomaly profiles are compared with the modelled profiles in figure 11 . The residual fields presented low amplitudes when compared with the amplitude of the anomalies in the observed fields (see the RMS in Table   3 ). Although the average magnetic susceptibility and average density were used as constraints for the modelling, we allowed their variation during the last stages of the inversion due the small number of fresh samples available. The measured and the modelled values remained the same after the inversion (Tables 2 and 3 
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The modelled bodies display an overall northwest-southeast trend, varying from 6 to 10 km in this direction, whereas their sizes in the northeast-southwest direction varied from 3 to 5 km (Fig. 12) . The shallower horizons of the bodies were kept in the surface, constrained by the location the outcrops found in the field, and the vertical extensions ranged from approximately 330 to 835 m. The vertical extension and, by consequence, the depth of the bottom of the bodies are mostly speculative, as the ambiguity inherent to potential field methods does not allow a precise estimation of these features, even considering the knowledge about the magnetic susceptibility, remanent magnetization, and the location of outcrops. (Table 3) , leaving the cause of the difference in the amplitude of the anomalies to the remanent magnetization. The shapes and depth extents can be associated with sills, as suggested by Teixeira et al. (2011) . The layers of different lithologies could not be discriminated through the geophysical methods.
Conclusions
The Figueira Trace element concentrations suggested that the parental magma of the Figueira Branca Suite is associated with metasomatic processes of subduction zones. The magma was characterized by hydrous melts, typical from supra-subduction environments. The northwest alignment of the bodies, indicated by geological observation and geophysical modelling, is perpendicular to the direction of accretion of the terranes in southwest Amazon Craton and parallel to regional shear zones. The suite is located to east-northeast of the orogen and paleosubduction zone that generated the Santa Helena orogen, marked by the Piratininga and Caramujo shear zones (Fig. 1) .
Previously published isotope data show a juvenile mantle source for the Figueira Branca
Suite. The integration of these data with those presented in this paper indicate that the magmatism that generated the Figueira Branca Suite during a phase of extension of the Jauru
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Terrane. This event occurred during the late stages of emplacement of the Santa Helena orogeny (1425 Ma) and was interpreted as a magmatism in a back-arc setting.
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 The multi-method data showed indicated mafic intrusions in a back-arc setting.
